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(57) ABSTRACT

In resin molded parts with lock arms, a peripheral wall 12a
protruding toward a rear side vertical to a main body part 1s
connected to the peripheral edge of the substantially plate
shaped main body part 12. Belt plate shaped lock arms 13 are
connected to the peripheral wall with ends protruding toward
a front side vertical to the main body part by connecting base
ends 13a to the outer surfaces of the peripheral wall. The lock
arms have slits 17 which are formed 1n imntermediate parts of
the lock arms 1n the direction of width of the lock arms and
continuously extend from the end faces of the base ends of the
lock arms to parts before the ends to ensure engaging parts 14
in the ends of the lock arms. When the resin molded parts with
the lock arms 1s formed, the main body part and the lock arms
are formed by opening and closing metal molds from a front
surface side and a rear surface side of the main body part, the
lock arms are formed so as to have shapes more obliquely
curved outward toward the ends of the lock arms and the slits

are formed by a slit forming part provided in the metal mold
of the rear surface side.

2 Claims, 16 Drawing Sheets
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RESIN MOLDED PARTS WITH LOCK ARM,
CONNECTOR USING IT AND METHOD FOR

FORMING RESIN MOLDED PARTS WITH
LOCK ARM

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to resin molded parts with a
lock arm having a substantially plate shaped main body and a
lock arm connected to a peripheral edge of the main body so
as to protrude in the vertical direction of the main body, for
instance, resin molded parts with lock arms used as movable
guide members ol a connector to which the movable guide
member (parts called a “terminal deformation preventing
member” or a “moving plate”) 1s attached to protect a pro-
truding end of a male terminal 1n the inner part of a hood part
of a female type connector in which the male terminal 1s
accommodated until the female type connector 1s fitted to a
male type connector and guide a connection to a female
terminal thereto, a connector using the resin molded parts
with the lock arm as the movable guide member and a method
for forming the resin molded parts with the lock arm.

2. Description of the Related Art

Multi-polar connectors 1n which many small male termi-
nals are incorporated include a connector to which a movable
guide member (a moving plate) 1s attached to protect the
protruding ends of the male terminals and guide a connection
of mate female terminals 1n an inner part of a hood part for
receiving a mate connector until the male terminals are fitted
to the female terminals of the mate connector.

FIGS. 20 and 21 are explanatory views of this kind of a
usual connector disclosed 1n, for instance, patent literature 1.

As shown 1n FIG. 20, this connector includes a male type
connector 101, a female type connector 102 having a hood
part 102A for recerving the male type connector 101 and a
movable guide member 103 accommodated in the hood part
102A so as to slide in the moving direction of the male type
connector 101 to protect and guide male terminals protruding
in the hood part 102A from the female type connector 102.

The movable guide member 103 has a plate shaped main
body part 104 in which through holes 105 corresponding to
the number of male terminals are provided. At both ends in the
longitudinal direction of the plate shaped main body part 104,
lock arms 110 protrude that extend substantially vertically to
the main body part 104. In the lock arms 110, slits 112 are
formed that extend 1n the fitting direction of the connector.
Thus, engaging parts 113 are ensured 1n the end parts of the
lock arms 110.

As shown 1n FIG. 21(a), the engaging parts 113 of the ends
of the lock arms 110 are fitted to parts between {first protru-
sions 114 and second protrusions 1135 provided in an inner
wall of the hood part 102A so that the movable guide member
103 1s temporarily engaged with the hood part.

On outer sidewalls of the male type connector 101, third
protrusions 116 are provided that can be fitted 1n sliding to the
slits 112 of the lock arms 110. When both the connectors 101
and 102 are fitted to each other, as shown in FIG. 21(b), the
third protrusions 116 pass through inside the engaging parts
113 of the ends of the lock arms 110, and then, the male type
connector 101 presses the movable member 103 1n a direction
shown by an arrow mark Y. Thus, as shown 1n FIG. 21(c¢), the
temporary engagement of the engaging parts 113 and the
second protrusions 1135 1s disengaged so that the movable
member 103 may be pressed and moved to the direction
shown by the arrow mark Y.
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In this case, finally, after the engaging parts 113 pass the
second protrusions 115, the lock arms 110 finish a role of the

temporary engagement to be accommodated in spaces
ensured 1n the rear parts of the second protrusions 1135 and
restored to original forms.

Further, when the fitted state of both the connectors 101
and 102 1s released, as shown in FIG. 21(¢), when the male
type connector 101 1s moved 1n the direction shown by an
arrow mark 7, the third protrusions 116 of the male type
connector 101 press the engaging parts 113 to go over the
second protrusions 115. As shown in FI1G. 21(d), under a state
that the engaging arts 113 are located between the first pro-
trusions 114 and the second protrusions 115, the third protru-
sions 116 of the male type connector 101 pass through mnside
the engaging parts 113 of the lock arms 110. Thus, the male
type connector 101 1s pulled out from the hood part 102A.
However, since the engaging arts 113 of the lock arms 110 are
held between the first protrusions 114 and the second protru-
sions 1135, the movable guide member 103 is held in a tem-
porarily engaged state at that position.

In the movable guide member 103 of the connector, the slits
112 of the above-described lock arms 110 are formed 1n
rectangular holes passing through 1n the vertical directions
(rightward and leftward) to the extending directions of the
lock arms 110. Thus, a necessary accuracy of inner end faces
of the engaging parts 113 of the ends of the lock arms 110 are

ensured.
Patent literature 1: JP-A-4-209479

The shits 112 of the lock arms 110 in the above-described
movable member 103 correspond to parts called undercuts in
molding with a resin.

Ordinarily, when parts that includes a substantially plate
shaped main body part and arm shaped protrusions formed on
peripheral edges which protrude 1n the vertical direction of
the main body part 1s molded with a resin, the parts 1s formed
by opening and closing forward and backward a combination
ol a metal mold of a front surface side that forms the front
surface side of the main body part and a metal mold of a rear
surface side that forms the rear surface side.

However, when the arm shaped protrusions have undercut
parts like the slits 112 passing through rightward and leftward
as 1n the above-described lock arms 110, since the slits 112 as
the undercut parts cannot be formed only by the metal mold of
the front surface side and the metal mold of the rear surface
side, a slide core moving rightward and leftward 1s ordinarily
used as well as the metal mold of the front surface side and the
metal mold of the rear surface side to form the slits.

However, when such a slide core 1s used, since the structure
of the metal mold 1s complicated, the cost of a molded product
1s inconvenmently high.

SUMMARY OF THE INVENTION

The present invention i1s proposed by considering the
above-described circumstances and 1t 1s an object of the
present invention to provide resin molded parts with lock
arms 1n which the lock arms having slits can be formed by
avolding undercuts, a connector using the resin molded parts
as a movable member and a method for forming the resin
molded parts with lock arms.

A first aspect of the mvention 1s resin molded parts, com-
prising a main body part, and belt plate shaped lock arms,
connected to peripheral edges of the main body part with base
ends connected to the peripheral edges of the main body part
and ends protruding toward a front side vertical to the main
body part, the lock arms having slits which are formed in
intermediate parts of the lock arms 1n the direction of width of
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the lock arms and extend from the base ends of the lock arms
to parts before the ends to ensure engaging parts in the ends of
the lock arms; wherein a peripheral wall protruding toward a
rear side vertical to the main body part 1s connected to the
peripheral edge of the main body part, the lock arms are
connected to the outer surfaces of the peripheral wall by
connecting the base ends to the outer surfaces of the periph-
eral wall and the slits are continuously formed from the end
faces of the base ends of the lock arms to the parts before the
ends of the lock arms.

According to the invention defined 1n the first aspect of the
invention, the slits are formed from end faces of base ends of
the lock arms to parts before the ends of the lock arms. Thus,
undercuts at the time of forming the slits are eliminated.
Namely, generally, when parts that includes a substantially
plate shaped main body part and lock arms provided on
peripheral edges of the main body part which protrude in the
vertical direction of the main body part 1s molded with a resin,
the parts 1s formed by opening and closing forward and back-
ward a combination of a metal mold of a front surface side that
torms the front surface side of the main body part and a metal
mold of a rear surface side that forms the rear surface side.
However, when the slits passing through rightward and left-
ward are formed as 1n the above-described lock arms, since
the slits serve as the undercut parts, the slits as the undercut
parts cannot be formed only by the metal mold of the front
surface side and the metal mold of the rear surface side. A
slide core moving rightward and leftward 1s ordinarily used as
well as the metal mold of the front surface side and the metal
mold of the rear surface side to form the slits. However, when
such a slide core 1s used, the structure of the metal mold 1s
complicated and the cost of a molded product 1s 1nconve-
niently high. Thus, in the invention according to claim 1, the
slits are continuously formed from the end faces of the base
ends of the lock arms to the parts before the ends of the lock
arms to eliminate the undercuts. Accordingly, a slit forming
part 1s formed 1n the metal mold of the rear surface side, so
that the slits may be formed only by the forward and back-
ward movement of the metal mold of the front surface side
and the metal mold ofthe rear surface side. Thus, the structure
of the meal mold can be prevented from being complicated.
As a result, the cost of the molded product can be lowered.

A second aspect of the invention 1s a connector, comprising
a male type connector in which female terminals are incor-
porated; a female type connector having male terminals
incorporated which are connected to the female terminals and
a hood part for recerving the male type connector 1n a front
part; and a movable guide member accommodated 1n the
hood part and configured to slide 1n a moving direction of the
male type connector, located at an 1nitial position in a front
side before the male type connector 1s fitted to the female type
connector to protect protruding ends of the male terminals;
and pressed by the male type connector to move to a rear side
as the male type connector 1s fitted to the female type con-
nector to guide the connection of the male terminals to the
female terminals 1n the male type connector, wherein the
movable guide member 1s provided with lock arms having
slits, first engaging parts are provided on the wall surfaces of
the hood part of the female type connector that are engaged
with the lock arms to prevent the movable guide member from
being detached from the female type connector and second d
engaging parts are provided in the male type connector that
are engaged with the slits of the lock arms, and the resin
molded parts according to the first aspect of the invention 1s
used as the movable guide member.

Further, according to the mvention defined 1n the second
aspect of the invention, since the resin molded parts of the
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invention defined 1n the first aspect of the mnvention 1s used as
the movable guide member, the cost of the connector can be
lowered.

A third aspect of the invention 1s the method for forming
the resin molded parts according to the first aspect of the
invention, the method including the steps of: forming the
main body part and the lock arms by opeming and closing
metal molds from a front surface side and a rear surface side
of the main body part; forming the lock arms so as to have
shapes more obliquely curved outward toward the ends of the
lock arms and forming the slits by a slit forming part provided
in the metal mold of the rear surface side.

Further, according to the invention defined in the third
aspect of the imvention, below-described eflects can be
obtained. Namely, when the resin molded parts according to
the first aspect of the invention 1s formed only by the metal
mold of the front surface side and the metal mold of the rear
surface side, 1n order to completely and clearly open the slits
by the slit forming part provided 1n the metal mold of the rear
surface side, a butting surface of the metal mold needs to be
ensured 1n the peripheral wall to which the base ends of the
lock arms are connected. To ensure the butting surface, since
a necessary butting amount needs to be estimated, the periph-
eral wall to which the base ends of the lock arms are con-
nected may possibly decrease 1ts thickness. When the periph-
cral wall 1s partly thinned due to the decrease of the thickness,
that part 1s weak 1n its strength. Thus, a support force of the
lock arms 1s inconveniently deteriorated.

Thus, 1n the method for forming the resin molded parts, the
lock arms are formed so as to have shapes more obliquely
curved outward toward the ends of the lock arms and the slits
are formed by the slit forming part provided 1n the metal mold
of the rear surface side.

In such a way, especially, the butting amount necessary for
forming the engaging parts of the ends of the lock arms with
good accuracy 1s maintained, and the decrease of the thick-
ness of the peripheral wall for supporting the base ends of the
lock arms can be avoided at the same time. Consequently, the
deterioration of the support force of the lock arms can be
prevented.

(L]
Y

ERRED

DESCRIPTION OF THE PR.
EMBODIMENTS

FIG. 1 1s a perspective view showing a relation between a
movable guide member as resin molded parts with lock arms
of an exemplary embodiment of the present invention and a
female type connector.

FIG. 2 1s a perspective view of the movable guide member
shown 1n FIG. 1 that 1s seen from an opposite side.

FIG. 3 1s a sectional view taken along a line A-A 1n FIG. 2.

FIG. 4 1s a sectional view of main parts showing a relation
between a slit forming part of a metal mold when the lock
arms ol the movable guide member shown 1n FIG. 3 are
formed and a molded product and a diagram for explaining a
problem 1n molding.

FIG. 5 1s an explanatory view of a method for forming resin
molded parts with lock arms of the present invention for
solving the problem shown in FIG. 4.

FIG. 6 1s a sectional view of the movable guide member
formed by the method of FIG. 5, which 1s similar to FIG. 3.

FIG. 7 1s a partly broken perspective view showing the
relation between the movable guide member and the female
type connector.
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FIG. 8 1s a partly broken perspective view showing a state
that the movable guide member 1s accommodated and tem-

porarily engaged in a fitting hood part of the female type
connector.

FIG. 9 1s an enlarged perspective view of main parts in
which the relation of the movable guide member and the
fitting hood part that are temporarily engaged 1s enlarged and
shown.

FIG. 10 1s a sectional view showing a state before the
female type connector having the movable guide member 11
temporarily engaged 1n the fitting hood part 1s fitted to a male
type connector.

FIG. 11 1s a sectional view showing an imitial state when the
male type connector 1s fitted to the female type connector, and
showing a state that engaging protrusions (second engaging
parts) of the male type connector press the lock arms to
engage lock arm regulating protrusions with temporary
engaging recessed parts (first engaging parts).

FI1G. 12 1s an enlarged perspective view of main parts in the
state shown 1n FIG. 11.

FIG. 13 1s a sectional view showing a state that the male
type connector 1s further fitted to the female type connector
and showing a state that the male type connector presses the
movable guide member to a main engaging position side to
advance male terminals to be fitted to female terminals.

FI1G. 14 1s a sectional view showing a state when the male
type connector 1s completely fitted to the female type connec-
tor.

FI1G. 1515 a sectional view showing an 1nitial state when the
fitted state of the male type connector to the female type
connector 1s released and showing a state that the engaging
protrusions of the male type connector are engaged with the
slits of the lock arms so that the male type connector moves
the movable guide member to a temporary engaging position
side.

FIG. 16 1s a sectional view showing a state that the movable
guide member 1s returned to a part before the temporary
engaging position.

FI1G. 17 1s a sectional view showing a state that the movable
guide member 1s returned to the temporary engaging position
and the engaging protrusions of the male type connector starts
to press the lock arms.

FIG. 18 1s a sectional view showing a state that the engag-
ing protrusions of the male type connector press the lock arms
to engage the lock arm regulating protrusions with the tem-
porary engaging recessed parts.

FI1G. 19 15 a sectional view showing a state that the movable
guide member 1s held 1n the temporary engaging position by
the engagement with the temporary engaging recessed parts
and the engagement of the engaging protrusions of the male
type connector with the slits of the lock arms 1s released so
that the male type connector moves to an opening side of the
fitting hood part.

FIG. 20 1s an exploded perspective view of a connector
including a usual movable guide member (resin molded parts
with lock arms).

FIGS. 21(a) to 21(d) are explanatory views respectively

showing operating states of a lock arm of the movable guide
member 1n order.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Now, an exemplary embodiment of the present invention
will be described below by referring to the drawings.

FIG. 1 1s a perspective view showing a relation between a
movable guide member 11 as resin molded parts with lock

10

15

20

25

30

35

40

45

50

55

60

65

6

arms ol an exemplary embodiment of the present invention
and a female type connector 3. FIG. 2 1s a perspective view of
the movable gmide member 11 shown in FIG. 1 that 1s seen
from an opposite side. FIG. 3 1s a sectional view taken along
a line A-A 1 FIG. 2. FIG. 4 15 a sectional view of main parts
showing a relation between a slit forming part K of a metal
mold when the lock arms 13 of the movable guide member 11
shown 1 FIG. 3 are formed and a molded product and a
diagram for explaining a problem in molding. FIG. 5 1s an
explanatory view of a method for forming resin molded parts
with lock arms of the present invention for solving the prob-
lem shown in FI1G. 4. FIG. 6 1s a sectional view of the movable
guide member 11 formed by the method of FIG. 5, which 1s
similar to FIG. 3. FIG. 7 1s a partly broken perspective view
showing the relation between the movable guide member 11
and the female type connector 3. FIG. 8 1s a partly broken
perspective view showing a state that the movable guide
member 11 1s accommodated and temporarily engaged 1n a
fitting hood part 9 of the female type connector 3. FIG. 9 1s an
enlarged perspective view of main parts in which the relation
of the movable guide member 11 and the fitting hood part 9
that are temporarily engaged 1s enlarged and shown. FIG. 10
1s a sectional view showing a state before the female type
connector having the movable guide member temporarily
engaged 1n the fitting hood part 1s fitted to a male type con-
nector.

Further, FIG. 11 to FIG. 19 are operation explanatory
views when the male type connector 5 1s {itted to the female
type connector 3 and when a fitted state 1s released. FIG. 11 1s
a sectional view showing an 1nitial state when the male type
connector 5 1s fitted to the female type connector 3, and
showing a state that engaging protrusions 21 (second engag-
ing parts) of the male type connector 5 press the lock arms 13
to engage lock arm regulating protrusions 15 with temporary
engaging recessed parts 19 (first engaging parts). FIG. 12 1s
an enlarged perspective view of main parts 1n the state shown
in FIG. 11. FIG. 13 15 a sectional view showing a state that the
male type connector 5 1s further fitted to the female type
connector 3 and showing a state that the male type connector
5 presses the movable guide member 11 to a main engaging
position side to advance male terminals to be fitted to female
terminals. FIG. 14 1s a sectional view showing a state when
the male type connector S 1s completely fitted to the female
type connector 3. FIG. 15 1s a sectional view showing an
initial state when the fitted state of the male type connector 5
to the female type connector 3 1s released and showing a state
that the engaging protrusions 21 of the male type connector 3
are engaged with the slits 17 of the lock arms 13 so that the
male type connector 5 moves the movable guide member 11
to a temporary engaging position side. FIG. 16 1s a sectional
view showing a state that the movable guide member 11 1s
returned to a part before the temporary engaging position.
FIG. 17 1s a sectional view showing a state that the movable
guide member 11 1s returned to the temporary engaging posi-
tion and the engaging protrusions 21 of the male type con-
nector 5 starts to press the lock arms 13. FIG. 18 1s a sectional
view showing a state that the engaging protrusions 21 of the
male type connector 5 press the lock arms 13 to engage the
lock arm regulating protrusions 15 with the temporary engag-
ing recessed parts 19. FIG. 19 15 a sectional view showing a
state that the movable guide member 11 1s held 1n the tempo-
rary engaging position by the engagement with the temporary
engaging recessed parts 19 and the engagement of the engag-
ing protrusions 21 of the male type connector 5 with the slits
17 of the lock arms 13 1s released so that the male type
connector 5 moves to an opening side of the fitting hood part

9.
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As shown 1in FIG. 1 and FIG. 10, a connector 1 of the
present exemplary embodiment includes a female type con-
nector 3 made of a synthetic resin that includes a connector
main body 7 for accommodating male terminals 1n terminal
accommodating chambers 49 and a fitting hood part 9
arranged 1n a front part of the connector main body 7 and
having end parts of the male terminals protruding, the con-
nector main body 7 and the fitting food part 9 being integrally
tformed, amale type connector 5 made of a synthetic resin that

accommodates female terminals in terminal accommodating
chambers 47 and can be inserted into the fitting hood part 9
and amovable guide member 11 made of a synthetic resin that
can be accommodated in the fitting hood part 9 and can slide
between a temporary engaging position where the end parts of
the male terminals are supported and aligned with the central
positions of the female terminals and a main engaging posi-
tion where the male terminals are completely fitted to the
female terminals.

The movable guide member 11 realizes a function that the
movable guide member 11 1s located at the temporary engag-
ing position (an 1nitial position) 1n a front side of the fitting
hood part 9 betfore the male type connector 5 1s fitted to the
temale type connector 3 to protect the protruding ends of the
male terminals and a function that the movable guide member
11 1s pressed by the male type connector 5 to move to a rear
side as the male type connector 3 1s fitted to the female type
connector 3 to guide a connection of the male terminals to the
female terminals 1n the male type connector 5. The movable
guide member 11 corresponds to the resin molded parts with
lock arms of the present invention.

In the movable guide member 11, as shown 1n FIG. 2, to a
peripheral edge of a rectangular plate shaped main body part
12, aperipheral wall 12a 1s connected that protrudes toward a
rear side vertical to the main body part 12. Base ends 134 are
connected to the outer surface of the peripheral wall 124 so
that four belt plate shaped lock arms 13 are connected to the
peripheral wall whose ends protrude 1n a front side vertical to
the main body part 12.

In FIG. 2, parts designated by reference numerals 125 are
parts of the peripheral wall 12a to which the base ends 13a of
the lock arms 13 are connected. The lock arms 13 may be
respectively bent to an inner wall side of the fitting hood part
9 on the parts of the peripheral wall 12a to which the base ends
13a are connected as supporting points. The directions of
width of the belt plate shaped lock arms 13 respectively
correspond to the direction of a surface of the peripheral wall
12a to which the base ends 13a are connected. In intermediate
parts in the direction of width of the lock arms 13, slits 17 are
formed that continuously extend from end faces of the base
ends 13a of the lock arms 13 to parts before ends. Thus,
engaging parts 14 are ensured at the ends of the lock arms 13.

Namely, base ends 17a of the slits 17 are opened to the end
faces of the base ends 13a of the lock arms 13 and front ends
175 of the slits 17 stop betfore the ends of the lock arms 13.
Inner end faces of the engaging parts 14 are prescribed by the
front ends 175. Further, at both outer sides 1n the direction of
width of the ends of the lock arms 13, lock arm regulating
protrusions 15 protrude.

On the other hand, in the 1nner wan of the fitting hood part
9, temporary engaging recessed parts (first engaging parts) 19
are provided that allow the lock arm regulating protrusions 135
to retreat when the movable guide member 11 1s located 1n the
temporary engaging position so as to displace the lock arms
13 and are engaged with the lock arm regulating protrusions
15 to prevent the movable guide member 11 from moving and
slipping out (being detached) from the fitting hood part 9.
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Further, as shown 1n FIG. 10, 1n outer side surfaces of the
male type connector 5, engaging protrusions (second engag-
ing parts) 21 are provided that press the lock arms 13 when the
male type connector 1s fitted to the female type connector to
retreat the lock arm regulating protrusions 15 to the tempo-
rary engaging recessed parts 19 and are engaged with the slits
17 of the lock arms 13.

Further, as shown 1n FIG. 7 and FIG. 8, the movable guide
member 11 1s provided with engaging arms 31. In the con-
nector main body 7 of the female type connector 3, temporary
engaging parts 33 are provided that are respectively engaged
with the engaging arms 31 to temporarily engage the movable
guide member 11 when the movable guide member 11 1is
located at the temporary engaging position.

Further, in the inner wall of the fitting hood part 9, lock arm
displacement regulating ribs 23 are provided that come nto
contact with the lock arm regulating protrusions 15 while the
movable guide member 11 1s returned from the main engag-
ing position to the temporary engaging position through the
male type connector 5 to prevent the lock arms 13 from being
displaced outward, prevent the engagement of the engaging
protrusions 21 with the slits 17 from being released due to the
displacement and prevent the movable guide member 11 from
being left behind parts (intermediate positions) before the
temporary engaging position due to the disengagement.

Now, a method for forming the movable guide member will
be described below.

Ordinarily, as shown in FIG. 3, when parts such as the
movable guide member 11 that includes the substantially
plate shaped main body part 12 and the lock arms 13 provided
on the peripheral edges of the main body part 12 which
protrude 1n the vertical direction of the main body part 12 1s
molded with a resin, the parts 1s formed by opening and
closing forward and backward a combination of a metal mold
of a front surface side that forms the front surface side of the
main body part 12 and a metal mold of a rear surface side that
forms the rear surface side. However, when the slits 17 pass-
ing through rightward and leftward are formed as in the
above-described lock arms 13, since the slits 17 serve as
undercut parts, the slits 17 as the undercut parts cannot be
formed only by the metal mold of the front surface side and
the metal mold of the rear surface side. A slide core moving
rightward and leftward 1s ordinarily used as well as the metal
mold of the front surface side and the metal mold of the rear
surtace side to form the slits.

However, when such a slide core 1s used, the structure of
the metal mold 1s complicated and the cost of a molded
product 1s inconveniently high.

Thus, 1n the exemplary embodiment of the present inven-
tion, as shown 1n FIG. 4, the slits 17 are continuously formed
from the end faces of the base ends 13a of the lock arms 13 to
the parts before the ends of the lock arms 13 to eliminate the
undercuts. Accordingly, a slit forming part K 1s formed 1n the
metal mold of the rear surtace side, so that the slits 17 may be
formed only by the forward and backward movement of the
metal mold of the front surface side and the metal mold of the
rear surface side. Thus, the structure of the meal mold can be
prevented from being complicated. As a result, the cost of the
molded product can be lowered. Here, an arrow mark X
shows a moving direction of the slit forming part K when the
mold 1s closed.

When the movable guide member 11 1s formed only by the
metal mold of the front surface side and the metal mold of the
rear surface side, 1n order to completely and clearly open the
slits 17 by the slit forming part K provided 1n the metal mold
of the rear surface side, not only a butting surface Nb of an end
of the slit forming part K needs to be provided in an inner end
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face of the engaging part 14 of the end of the lock arm 13, but
also a butting surface Nb of the metal mold needs to be
ensured in the peripheral wall 126 (12a) to which the base end
of the lock arm 13 i1s connected. Especially, to ensure the
butting surface Nb 1n the peripheral wall 12a side, since a
necessary butting amount S needs to be estimated, the part of
the peripheral wall 125 to which the base end 13a of the lock
arm 13 1s connected may possibly decrease its thickness.
Assuming that the thickness of an original peripheral wall 124
1s t, the thickness of the part of the peripheral wall 125 to
which the base end 134 of the lock arm 13 1s connected 1s thin
such as t1 (<t). When the peripheral wall 1s partly thinned (the
part of the perlpheral wall 12b) due to the decrease of the
thickness, that part 1s weak 1n 1ts strength. Thus, the support
strength of the lock arms 13 1s inconveniently deteriorated.

Thus, 1n a method for forming the movable guide member
11 according to the exemplary embodiment of the present
invention, as shown in FIG. 5, the lock arms 13 are formed so
as to have shapes more obliquely curved outward toward the
ends of the lock arms 13 and the slits 17 are formed by the slit
forming part K provided 1n the metal mold of the rear surface
side. At that time, the butting surface Nb of the end of the slit
forming part K 1s provided 1in the inner end face of the engag-
ing part 14 of the end of the lock arm 13, and the butting
surface Nb of the metal mold 1s ensured in an outer surface of
the peripheral wall 125 (12a) to which the base end of the lock
arm 13 1s connected.

In such a way, especially, the butting amount S necessary
for forming the engaging parts 14 of the ends of the lock arms
13 with good accuracy 1s suificiently maintained, and the
decrease of the thickness of the peripheral wall 126 for sup-
porting the base ends of the lock arms 13 can be avoided at the
same time. That 1s, the thickness 12 of the peripheral wall 125
for supporting the base ends of the lock arms 13 can be
ensured, which 1s same as the thickness t of other part of the
peripheral wall 12a. Consequently, the deterioration of the
support strength of the lock arms 13 can be prevented.

As described above, when the movable guide member 11 1s
tormed by giving a curvature to the lock arms 13, the molded
product having such a shape as shown 1n FIG. 6 1s formed.
Since the movable guide member 11 1s accommodated 1n the
fitting hood part 9 of the female type connector 3 and used,
even when the lock arms 13 are slightly curved outward, a
functional problem does not occur. Further, when the lock
arms 13 are formed in the shapes of a cantilever type, the lock
arms 13 may occasionally tend to be curved inward. Thus,
even when the lock arms 13 have a curvature during a stage of
formation, the curvature may be possibly eliminated during a
use. In such a case, there 1s no fear that a problem may occur
1n use.

Now, an operation will be described below.

As shown 1n FIGS. 8 to 10, before the male type connector
5 1s fitted to the female type connector 3, the movable guide
member 11 1s located 1n the temporary engaging position of
the fitting hood part 9 to support the end parts of the male
terminals and position the male terminals.

From this state, as shown 1in FIGS. 11 and 12, when the
male type connector 3 1s introduced to the fitting hood part 9
of the female type connector 3, the engaging protrusions 21 of
the male type connector 5 start to press the lock arms 13
outward. Further, when the male type connector 5 1s pushed,
the engaging protrusions 21 press the lock arms 13 to engage
the lock arm regulating protrusions 135 with the temporary
engaging recessed parts 19. Subsequently, when the male
type connector 3 1s further pushed, as shown 1n FIG. 13, the
engaging protrusions 21 of the male type connector 5 are
engaged with the slits 17 of the lock arms 13. Thus, the male
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terminals start to be fitted to the female terminals and the male
type connector 5 comes into contact with the movable guide
member 11. Finally, as shown 1n FIG. 14, the movable guide
member 11 1s pressed to the main engaging position from the
temporary engaging position to complete a fitting operation
of the male terminals to the female terminals.

In the fitting process, in the temporary engaging position,
the engaging arms 31 of the movable guide member 11 are
engaged with the temporary engaging parts 33 of the fitting
hood part 9 to hold the movable guide member 11 at the
temporary engaging position and more improve a positioning
function of the male terminals and the female terminals.
Further, when the engaging protrusions 21 of the male type
connector 5 engage the lock arm regulating protrusions 15
with the temporary engaging recessed parts 19, the movable
guide member 11 1s prevented from moving to the main
engaging position side by the engagement of the engaging
arms 31 with the temporary engaging parts 33.

Further, when the fitting state of the male terminals and the
male terminals 1s released, as shown 1n FIG. 15, the male type
connector 3 moved to the opening side of the fitting hood part
9 releases the fitting state of the male terminals and the female
terminals to allow the engaging protrusions 21 to come 1nto
contact with the lock arms 13 and starts to move the movable
guide member 11 to the engaging position side. Then, when
the male type connector S 1s further pulled out, as shown 1n
FIGS. 16 to 18, the movable guide member 11 1s moved to the
temporary engaging position and the engaging protrusions 21
start to press the lock arms 13. Further, the engaging protru-
sions 21 displace the lock arms 13 to engage the lock arm
regulating protrusions 15 with the temporary engaging
recessed parts 19. The engagement of the engaging protru-
s1ons 21 with the lock arms 13 is released due to the displace-
ment of the lock arms 13. The male type connector 3 leaves
the movable guide member 11 1n the temporary engaging
position and independently moves to the opening side of the
fitting hood part 9 so as to be pulled out.

As described above, the male type connector 5 can be
smoothly fitted to the female type connector 3 by the opera-
tion of the movable guide member 11. When the fitting state
of the male type connector and the female type connector 1s
released, the movable guide member 11 can be automatically
held at a position for a next fitting operation.

What 1s claimed 1s:

1. Resin molded parts, comprising:

a main body part; and

belt plate shaped lock arms, connected to peripheral edges
of the main body part with base ends connected to the
peripheral edges of the main body part and ends protrud-
ing toward a front side vertical to the main body part, the
lock arms having slits which are formed 1n intermediate
parts of the lock arms 1n the direction of width of the lock
arms and extend from the base ends of the lock arms to
parts before the ends to ensure engaging parts in the ends
of the lock arms, base ends of the slits being opened to
end faces of the base ends of the lock arms;

wherein a peripheral wall protruding toward a rear side
vertical to the main body part 1s connected to the periph-
cral edge of the main body part, the lock arms are con-
nected to the outer surfaces of the peripheral wall by
connecting the base ends to the outer surfaces of the
peripheral wall and the slits are continuously formed
from the end faces of the base ends of the lock arms to the
parts before the ends of the lock arms.

2. The resin molded parts of claim 1, wherein a connector

uses the resin molded parts, the connector comprising:
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a male type connector in which female terminals are incor-

porated;

a female type connector having male terminals 1mncorpo-

rated which are connected to the female terminals and a
hood part for receiving the male type connector in a front
part; and

a movable guide member accommodated 1n the hood part

and configured to slide 1n a moving direction of the male
type connector, located at an initial position 1n a front
side before the male type connector 1s fitted to the female
type connector to protect protruding ends of the male
terminals; and pressed by the male type connector to
move to a rear side as the male type connector 1s fitted to
the female type connector to guide the connection of the
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male terminals to the female terminals 1n the male type
connector, wherein the movable guide member 1s pro-
vided with lock arms having slits, first engaging parts are
provided on the wall surfaces of the hood part of the
female type connector that are engaged with the lock
arms to prevent the movable gumide member from being
detached from the female type connector and second

engaging parts are provided in the male type connector
that are engaged with the slits of the lock arms, and the
resin molded parts are used as the movable guide mem-
ber.
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